Uma cumarina inédita, mammea E/BB ciclo D (1), juntamente com cinco compostos conhecidos, mammea E/BA ciclo D (2), suragina C (3), terapina B (4), 1,7-dihidroxixantona (5) e 1-hidróxi-5-metoxyxantona (6), foram isolados de sementes de Mammea siamensis. Suas estruturas foram caracterizadas usando dados de RMN 1D e 2D. Suragina C e terapina B mostraram atividade citotóxica contra adenocarcinoma de mama (MCF-7), câncer cervical humano (HeLa), câncer de colon (HT-29) e câncer oral humano (KB).
Introduction
Mammea siamensis (Miq) T. Anders. (Guttiferae), known in Thai as "Sarapi", is a small evergreen tree distributed in Thailand, Laos, Cambodia, Vietnam and Myanmar. The flowers of this plant have been used in traditional Thai medicine as a heart tonic. Investigations of different parts of the plant have revealed the presence of several coumarins and xanthones. [1] [2] [3] [4] We have previously reported the isolation and structure determination of phenolic compounds from the seeds of this species. 5 In a continuation of our study on this plant, we now report herein the isolation and structure elucidation of a novel compound, mammea E/BB cyclo D (1), together with three known coumarins, mammea E/BC cyclo D (2), 3 suragin C (3), 6 therapin B (4) 7 and two known xanthones, 1,7-dihydroxyxanthone (5) 8 and 1-hydroxy-5-methoxyxanthone (6) 9 from the CH 2 Cl 2 extract (Figure 1 ). The cytotoxic activity of all isolates is also reported.
Experimental

General procedures
Melting points were determined using a Fisher-John melting point apparatus. 
Cytotoxicity assay
The procedure for cytotoxic assay was performed by sulphorhodamine B (SRB) assay as described by Skehan et al. 10 In this study, four cancer cell lines, MCF-7 (breast adenocarcinoma), HeLa (human cervical cancer), HT-29 (colon cancer) and KB (human oral cancer) were used. Camptothecin, the reference substance, exhibited activity toward MCF-7, HeLa, HT-29 and KB cell lines, with IC 50 range of 0.2-2.0 μg mL -1 (Table 1) .
Results and Discussion
Mammea E/BB cyclo D (1) was isolated as a yellowish viscous oil, with a molecular formula C 24 H 28 O 7, established 1H, m, H-3′′′a 78 (1H, m, H-2′b) , and 1.07 (3H, t, J 7.2 Hz, H-3′). The locations of the three moieties were established based on the observed key HMBC correlations (Figure 2) . The 1-acetoxypropyl unit was placed at C-4 due to the oxymethine proton H-1′ (δ 6.60) showed 2 J and 3 J correlation with C-4a (δ 100.9), C-4 (δ 157.5) and C-3 (δ 106.4) in the HMBC spectrum. In addition, the olefinic proton H-3 (δ 6.30) also showed 2 J and 3 J correlations with C-1′ (δ 73.0), C-2 (δ 159.3) and C-4a (δ 100.9). The chromene ring was located at C-5/C-6 because the olefinic proton H-4′′ (δ 6.74) displayed HMBC correlations to C-5 (δ 155.7), C-6 (δ 106.5) and C-7 (δ 163.5). Finally, the hydroxyl group was located at C-4 because the chelated hydroxyl proton showed HMBC correlations to C-6 (δ 106.5), C-7 (δ 163.5) and C-8 (δ 103.7) and the 2-methyl-1-oxobutyl moiety had to be placed at C-8 by process of elimination. Therefore, the structure of mammea E/BB cyclo D was characterized as 1.
The reported compounds were tested for their cytotoxicity against MCF-7 (breast adenocarcinoma), HeLa (human cervical cancer), HT-29 (colon cancer) and KB human oral cancer) cell lines. The results are summarized in Table 1 . Only two coumarins, 3 and 4, were found to be active in this study. Suragin C (3) showed cytotoxic activities against all four cancer cell lines better than therapin B (4) ( Table 1) . It should be noted that the structural difference between suragin C (3) and therapin B (4) is only at C-6 (3 possesses a geranyl group while 4 contains a prenyl group). The presence of a geranyl moiety seems to be important for enhancing the cytotoxic activity. The anticancer drug used as a standard in our cytotoxic assay is camptothecin, which has an IC 50 in the range of 0.2-2.0 μg mL -1 . It is worth noting that the genus Mammea of the family Guttiferae has been known to be rich in coumarins and xanthones, [1] [2] [3] [4] [5] 9, [12] [13] [14] [15] [16] [17] with more than 30 compounds having been isolated from this genus. In this study, we have observed an additional new coumarin from the seeds of M. siamensis. 
